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Art Unit: 3662 

DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-2, 4-5, 13-14, 16-17, and 24-27 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Squire et al. US006057915A in view of Goldstein et al 
US 3,786,757. 

Referring to claims 1,13, and 26-27, Squire discloses in figure 1 a transmitter 26 
for transmitting a defined beam of eye safe laser energy (col. 4 lines 22-23); a receiver 
28 for receiving reflected energy from the beam onto a detector having a two- 
dimensional array of detector elements (Abstract); and analyzing information in the 
received energy so as to track a projectile (see Abstract). Squire scans azimuthally 
360° by rotating the scanner mirror 126; However Squire does not transmit a beam 
having an azimuth angle of 360°. Goldstein teaches a Ladar system which includes 
transmitting a beam having an azimuth of 360° using a cone reflector (17t) and 
detecting the reflection simultaneously using a cone reflector (17r) (see figures 1 and 4, 
col. 2 lines 33-66). It would have been obvious to modify Squire's system to replace the 
scanner/receiver mirror device with reflecting cones that covers 360° azimuth and does 
not require a motor like the mirror scanner; thereby, reducing the number of 
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components and power consumption. Further, the combination of Squire and Goldstein 
teaches forming a two-dimensional image representing a contiguous 360° azimuthal 
view on the detector. 

4. Referring to claims 2, 4, 14, and 16, the combination of Squire and Goldstein 
teaches the elevation angle to be approximately 10 degrees (see Goldstein col. 5 lines 
22-23). Further, the transmitter unit in Goldstein includes a cone reflector 17t which 
shows to emitting at an elevation of approximately 10° (see figure 1 , beams A and B). 
Further, it would have been obvious to design the cone reflector/receiver to receive 
transmit/receive beams an any desired elevation angles depending on the required 
coverage and direction. 

5. Referring to claims 5 and 17, Squire teaches the receiving includes directing the 
reflected energy onto a detector having at least two-dimensional array of detector 
elements, each the detector element receiving reflected energy from a respective 
different direction (see Abstract, col. 3 lines 26-51). 

6. Claims 6-8, 18-20 and 25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Squire et ai. US006057915A in view of Goldstein et al US 
3,786,757 and Sepp GB2219708 A. 

7. Referring to claims 6 and 18, Squire does not teach the analyzing unit includes 
detecting a Doppler shift in the received energy to obtain (velocity and direction data). 
Sepp teaches detecting Doppler shift to calculate velocity (pages 5-6, and figure 1). It 
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would have obvious to detect Doppler shift for accurate measurement of movement and 
velocity. 

Referring to claims 7 and 19, Squire teaches the receiving includes directing the 
reflected energy onto a detector having at least two-dimensional array of detector 
elements, each the detector element receiving reflected energy from a respective 
different direction (see Abstract, col. 3 lines 26-51). 

Referring to claims 8 and 20, Squire does not mention that the receiving unit 
includes directing onto the detector a reference beam (transmitted beam), so that 
energy from the defined beam mixes with energy from the reference beam in each the 
detector element to produce sum and difference frequencies. However, Sepp teaches a 
heterodyne-sensor which reads on the claimed "to produce sum and difference 
frequencies". It would have been obvious to modify Squire's system to include the 
heterodyne detection for it's good sensitivity and to obtain better S/N ratio. 

Referring to claim 25, Squire discloses in figure 1 a transmitter 26 for transmitting 
a defined beam of eye safe laser energy (col. 4 lines 22-23); a receiver 28 for receiving 
reflected energy from the beam onto a. detector having a two-dimensional array of 
detector elements (Abstract); and analyzing information in the received energy so as to 
track a projectile (see Abstract). Squire scans azimuthally 360° by rotating the scanner 
mirror 126; However Squire does not transmit a beam having an azimuth angle of 360°. 
Goldstein teaches a Ladar system which includes transmitting a beam having an 
azimuth of 360° using a cone reflector (17t) and detecting the reflection simultaneously 
using a cone reflector (17r) (see figures 1 and 4, col. 2 lines 33-66). It would have been 
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obvious to modify Squire's system to replace the scanner/receiver mirror device with 
reflecting cones that covers 360° azimuth and does not require a motor like the mirror 
scanner; thereby, reducing the number of components and power consumption. 
Further, Squire does not teach the analyzing unit includes detecting a Doppler shift in 
the received energy to obtain (velocity and direction data). Sepp teaches detecting 
Doppler shift to calculate velocity (pages 5-6, and figure 1). It would have obvious to 
detect Doppler shift for accurate measurement of movement and velocity. Further, the 
combination of Squire, Goldstein, and Sepp teaches forming a two-dimensional image 
representing a contiguous 360° azimuthal view on the detector. 

11. Claims 9, 12, 21, and 24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Squire et al. US006057915A in view of Goldstein et al US 
3,786,757, Sepp GB 2 219 708 A, and Chen et al US 200301 89512A1. 

12. Referring to claims 9 and 21, Squire is silent about the circuits for filtering and 
FFT. However, including circuits for filtering and FFT processing would have to be 
necessary (inherent) in the presence of clutter and noises from other systems. Chen 
teaches a Ladar system [0037] including circuits 16,18 and 22 for filtering and FFT 
processing (see figure 1). It would have been obvious to modify Squire's system to 
include the filtering and FFT circuits to remove clutter and obtain better signal to noise 
ratio. 

13. Referring to claims 12 and 24, As mentioned above (see rejection of claims 8 
and 20), Sepp teach the heterodyne detection, which include a reference beam from the 
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laser generator, which is equivalent to the claimed defined beam (see figure 1 in Sepp). 
It would have been obvious to modify Squire's system to include the heterodyne 
detection for it's good sensitivity and to obtain better S/N ratio. 



14. Claims 10 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Squire et al. US006057915A in view of Goldstein et al US 3,786,757, Sepp 
GB2219708A, Chen etal US 200301 8951 2A1 and Ruff etal. US006844924B2. 

1 5. Referring to claims 1 0 and 22. Squire is silent about the defined beam to include 
chirp modulation. Ruff teaches using chirp modulation (see Abstract). It would have 
been obvious to modify Squire's system to include the chirp modulation because it gives 
good accuracy for time of flight measurements as it only correlates well at a single well 
defined time of arrival. Additionally it can be detected when the received chirp level is 
well below the level of any random noise. 



16. Claims 11 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Squire et al. US006057915A in view of Goldstein et al US 3,786,757, Sepp 
GB2219708A, Chen etal US 200301 8951 2A1 and Tachikawa US005579103A. 

17. Referring to claims 1 1 and 23, Squire is silent about configuring the defined 
beam to be modulated with a single frequency. However, modulation with a single 
frequency is very well known, for example amplitude modulation which uses a single 
frequency. Tachikawa teaches a rangefinder system, including transmitting a 
modulated signal with a single frequency (see col. 5 lines 1-6). It would have been 
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obvious to modify Squire's system to include the single frequency modulation to 
improve detection (signal-to-noise ratio), and also depending on the desired range of 
coverage. 

Response to Arguments 

Applicant's arguments with respect to claims 1-2, 4-5, 13-14, 16-17, and 24-27 
have been considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Isam Alsomiri whose telephone number is 571-272- 
6970. The examiner can normally be reached on Monday-Friday 8:00-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas Tarcza can be reached on 571-272-6979. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a • 
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USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




